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1 

[grand] mmLmft-timmzmTtiims: 

1WE*ffilHfctt4*6l8i: , WfESWRSrJiBHWWiLT 

i mm 2 ] mism&ite&tox -j io 
v^tt s /*atM $ ys«o-$#&JKSrie<2i.-c v>4 

£ £ b *ffllbi-&mM 1 CiEtt^^* 

[ftl ] 

-NHn- : (fflU n = 0, 1, 2) 

/r s y £»im $ y a= 1 /4 jaTc*4 z t 
t th mxm i l 3 izsmnm? nutifFFmsmti 
m. 

Pd, Pt, R u , Ag. Au, T i . In, C 
u, Cr, Fe. Zn, Sn, Ta. W. PbOWfft 
#>T'£> Sit Srtfffii: 1" 4HW&B4 tiEaoiB^ftaJ* 

[IS#JI6] HijIfi*^Wit51d&JR£WM#. 0. 0 30 

i 5 s*x<o«ht*>4 z t &msit -t m 
•ca* z t tmifr&nxm 1 Kieao^^ttai*^ 

X$> 4 .1 fc £«HR fc 4 IfM 1 fcK*W)** am*? 

[ n«]R 9 ] MKttim&Hfowmmsxb 4 z 

tmmbi-mmiizMimcom^m&mmm 40 

c w*ja 1 0 ] m?mmm z Fbim^<om.B\im 

1 &n l 9 *>v >Trn*»KE«^*t6-c«a 1 

[ ms* 1 1 3 vpsm*? t iss^^^mff en»p^ 

trcwrt-ixt/tttb im-thmm^wmmx- 
h^x. im^mmm^m^m i$roL9*>vvf*ia» 



^¥9-1 06 7 60 

2 

[ 12] tfFftitt*? 4: KSIH^mEEffllD* 
EPSD-f 4 HE £ MAW 4 fEiSBK k i Mm 4 SflUBA 

MifliGttfsrc* o t , »w^ttm»T-*Bi*fli 1 & 

V>L9«0V ^<x*>tE«<0*ffi-C«a Lfc i b mm b 
[000 1] 

wMrttoik. ixm^^nim^Maam^mm-fimR 
vztizm^m^Wi. m^m?RvmmMmm<om 

3S*ffit:R|-r4<i<0-C*4. 
[0002] 

am (wt, rpESj tv^. ) . ■&m/$mm/& 

1^t!iiifS*%5. FEM^JkLTtiW. P. Dy 
k e &W. W. Dolan, "Field emiss 
ion", Advance in Electron 
Physics, 8, 89 (1956) &4U3C. 
A. Spindt, "PHYSICAL Proper 
ties of thin— film field e 
mission cathodes with mo I 
ybdenium cones" » J. Appl. Ph 
ys. . 47, 5248(1976) ^OS^ft/c i 

eytftiabtLX^h. 

[000 3] MlMWnmbLXliC. A. Me a 
d, " Operation of Tunnel— Em 
ission Devices" , J. Apply. P 
hys. , 32, 646 (196 1-) *PKIUfl*3flfcfc 
0)tf}Qk1XX^&. 

[0004] mimmm^tum^mib ix\t. 

M. I. El inson, RadioEng. Elec 
tron Phys. , 10, 1 290 ( 1 965) m 
[zm^^tltz^t^hh. 

[0005] affiengvpttajsmi. asLhtm 

zixwmmmmiz » m^mzm^ sttz t c 
io, Vfw,^^fm^mm-thh<nx'hh. z 

tci4Sn02 {I^SrfflV^tcO, Auf|)RK«f:4t)<0 
[G. Dittmer: "Thin Solid Fi 
lms", 9, 317 (1972)], In; 0 3 /S 
nOz mmzk&bc?) [M. Ha r twe 1 1 and 
C. G. Fonstad:" IEEE Trans. 
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: ED Conf. 519 (1 975)],*-^ 
2 2H ( 1 9 8 3 ) ] SWffleSftTIri*. 

[0006] zti^commmmmm^mmm^m^ 

%mtlxffi&<VM. j\~-bVxJi><7ym i ?mj8.£ffli 3 

l>. ft. ll+W&^^SSPSUi. 0. 5mm— lm 10 
m. W (4, 0. lmmTiS^SnT^I). 

[0007] zix^comm&mmm^mtam^z 

fcwttt. « : Fttai*fif3fr(ciWltt»]R4* ; p«>3WK 
, ^ t (imrfB#mtt?f R4 PitS£i£SE3E*> & \> wmz 

fli. ±iBWIStt?IK4lclSE*9ttnU. *?fc*S£ 
[0008] 

yyytmmm Lxm^titztz^. ±mmmmzm 

[00 09] 

h. 

[00 10] 

; [0011] t^h^mcommnm^m^m 
aai«*#j^*i8^atf}*^we^c*5vvc. * 



#^T9-l 06760 

4 

[0012] ^wmvfimm^-cnmmimx'^ n 
^m^mmm^mmimm.x'h hz.tt>m&L\\ 
[00133 *imt. UM^mtam^m^m^ 

i. 

[0014] -^wmm^M^mmmi. m^ains 

mxfc -> x . tm^m aj#? z i&mn mv&t »as* 
^SBi* STflEg l ?t - 1 s its t -r s t <o f * £ . 
[ooi5] xmim&fttnK&mi. n^aaj 

ffltti*S*W)SEi*ffiT*ft -> t . Ku^aas*? * 
**^iiiriE«^»aj^<o«3t*ffiTSBe use fc & 

[0016] *!6H*0B«JBl^iE«lWffiJi. 

■0 x . am^aas** sr+fsw^fnM^ftaj*^*! 

it*ffiT'K m LtzZ.b-k¥i®.b-thh<r>X'hh. 

[ 0 0 1 7 ] hit, *wM2hi,zmmi,zmw-t&. 
[0018] *wnnm^immi-cm&-fimxm^h 

[00 19] 
[ft 2] 

— NHn - : ((BU> n = 0, 1, 2) 

J: o t*a«tt^ U T 5 v & ffl ^ £ Z b iz X 0 . te H B a 

[0020] ;<0«^»iii3IH l <0«ji*&Tffllr^n& 
V- 4 5yS=l/4JaTC*6ik35*a4LV^. Cixlii 

HRWtHfii-CO. 0 1%W±, 5 
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5 

mm £ mmco&<D±m * nzt htzmz zmnmimm 
mmmmmz* o , zmmmns-izmh 

: mztnmm^mrm^tw 
it. mmzm^titzwmmmJMX'mkh * \> 
imztx&mzMKT^-iti. wmskkixw? 
fo&mmi&mtf^-iz* o m^mtam^mmm 

[oo2i] *%m'm^tihms%m&mfc&m 

UV-^RTcSfcLTJis Pd. Pt. Ru. Ag, 
; Au, Ti, In. Cu, Cr, Fe, Zn. Sn, T 

[0022] .lew* vtAm^&mf o -i-mmz mw. 

[0023] ±jE¥S-efflRtf+4Siifc*«Ailfl:^ 
^ Mfc f * - b (c J: 0 . fflR±fc«?»a}*>fcrttf>aslR 

; <r)m?miiifz®Tb<o . wawcwtt? 30 
[0024] KMxmmxm^tii s«s»*. iMm 

! [00 25] 

; im) ±mxo%i?MzmMmm?mm$LL 40 

frigid* 8tt & -I fc & . 

i [0026] *%mm Ltt&&iBe*£[tt?ftaiS 
[ 0 0 2 7 ] . ¥isa«iBeiwa«^»ai3iffco 50 



tm¥9-l 0 6760 

6 

[oo28]iin xmrm^m^wmmfc 
mmm?M&umf$.z*tmmx'b r ) . mi 

fflH. HI bttDrffiHTA*. 
[00 29] HlKfiV^T, 2, BiiS^l 

LTti. 53?#7*, Na**)*!*******^*: 

[0030] m-tim : f-v&2, 3<otmtu-cu. 

1 . Cr. Au. Mo.W. Pt. Ti, A 1 . Cu. 
Pd^^WHi^hXl/Pd. Ag. Au, RuO 

2 , Pd-AgtSkOASW»iARiHbWt^5X**»<5> 
»jRS*l*E|J8Wft. In: 0 3 -Sn0 2 ffoaiPttlt 
ftfc J: tftf 'J S' 'J a y J: 0 jKgattR $ 

[0031] ifiisfiL, *^msft$w, ^mtt 

h d- ^ d> - b ;W5«Ht -t h Z. b If 
AO #4 L<*4, * : f«ffiBfc6Wlirfft«E»S: 

[0032] *?*ffi*s (w> it. msojafitfi. « 

2, 3<7)JIJIdte. BtW^^^ho-A^feftvf^ 
[0033] Smtt?f§U<i. Aff^r^ftai^ttSrtt 

Mb^&omtK, JOSfiKlil OAi05O 

tf)2«*»A)10O7«*-A/ntf)ttTAi. ^Rs 

<i. WStft. H*«WT'*$* s lWj?^(7)ffiCiR$:. R 
= Rs (1/w) ifcUfcifcfcSfi*. *f|Hfl*B«t 

[0034] «: zx-ftKimzTmbu. «»«ows^ 
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L fc«SB* 6 v HiafitfP *«2«- > fcRJS . ft 4 ^ 

^bo-Acoli, Sf^L<(i. 10A*^20 0A 
[ 0 0 3 5 ] ft. *S6WCJ±a*t r tiSfiTj knit 
[0036] /hSSrtil* £ rua^j fcnftf . 0 

[00 37] LirL%tfe>. ttiftivWWH&bn 

& o >t t «t* i . r n^fts^iis 14 $o • as 

=?-i (*TStt ftJittiUS 1 98 6^9/! 10?& 

[0038] ^mxw&^tm oti ttt-twas** 
mm-t^ikziffimn o nmg«*T'£*i*'*& 

4. fi?fcffl^41K : F<0R#2ffla»fca-r~»5fflg 
SO*£{i?5X*-4:iiW:. j (195^-y 22 

-26ffg) 

[0039] rMr&t?&wmmnmcD" mmn^ra 

itx.7W ( 1981-1 986) TkL 
(S) **«J:-tl~l 0 0nm<OlEH*)t,«o£" jga& 
(ultra fine pa r t i c 1 e) t»f 

^CfcCLfc. lfflwas^iiis if loo-i 
0 8ffl<&VW® ; Ftf>*£fti:V^,rfcfc:$:4. ffiFPtf) 

m; HBQftiKS 1 9 88^ 2^-^l-4fi : S) 

tWtlSj (151^2^-xl 2-1 3ffg) 

coTHfi^y^xha-A-i Otfy^xho-Afi 
mg«*>t, ifc-f 4. 

[0040] sscffigp 5 a , mmmm cr>-mzm 



(5) »BIFr9- 1 067 6 0 

8 

mm^zmtz^t^h. m^mta^co^mza. a 

y ? x h o- h o- AtoicH^a 

as^u. ®mi4SK4 £«jaw-4tm*>7c**>-ai. 

*4OU&T«07c3R££3ri-4fc*)i:$r4. m^ftai* 

5m%(o&®<?>mm i mm4iz\i. mRtszn&m 

t>T&4. 

[0041] at. siasfflg^n^aaj^to 

10 V^TSiWI-S. 

[ o o 4 2 j E2ti. ^a^co^iBfiara^affl*? 

fcaWTS 4fi@M£ffi<S^«?»ai*7«^W$:jF 
***BT*4. 

[0043] 02fc*JV^T«. HlK^UtSRfifclSIt 
gR{i«i0 1 KftUtflr^fc ft-«Hf^£tt I/O V& . 
2 Hi, SHJgiSfflS-C*S. S«l . SmM2Rtf 

3. 9Vtt»iR4. «^aaigi55(i. mmitc^mmm 

20 s fut s i o 2 wn&m&m-ixm&i- & z 

t if?* h . ®mfcu 2 1 comma . itc jt^fe^B 

rsmTmmmiz mwtimm^^.ixm^ti^\ 
&2nmmz. mm^-m2, 3co±ic«i^a 

4. *^tbSi55{i. H2Ktsv>T«» a^tJBSiSil 

zn-mzmstizm&mzTF-?. 

[0044] OT. 0 1 Rim3 *#HSL=Sf36«fc«Ji* 
ffiW-MKo^TKHBi-ft. H3Hfc^Ti;. ill:* 

[0045] i ) mm i it^rwssii^ 

40 V^57-f-«flf«:fflV^»Rl±fc3RT«ffi2. 3 5: 
»«^4 (03 (a) ) . 

[0046] 2 ) * : fmffi2 . 3 fcUMttSfi 1 K. * 

wti. mmtt^m i^v^t, w^JBft^^ 

'jv-£^tf*?§?K<Oil£i§2 2£, S«lc7)S?«®2 
t 3 7-&ftl,Z , Sliffit ^ tztfih X o iZftS-LX 

m® ,r )2?>mmh (03 (b> ) . znmR&& 
m.txm'Kmmijmti (03 ( C > ) . 

[0047] fljS^Jg-fk^tt^'J V-Rfl<0#ll S T 
50 $vfcfcK8fci§£-f6rtf»tT»<9ft*. 
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4 $ y h t 'J r u ;kr s y 8 1 . fflK& ft 

%htlh. &mi, Pd. Pt, Ru s Ag, Au> T 
i % In. Cu, Cr, Fe. Zn, Sn. Ta, W s 

[0 04 8] 3)or*l,vc. 7*-S y^'lMfrt . 
^(7)7 *-§ y^IgOTj-fSO-pJi: LTjWWjafcJ: 

ffl^T . JMtf? 3 b . £^14?SI14 OjBffiCflBtflaC 
fcUS**Kai* 5*98*3*14 (03 (c) . 03 
(d) ) . iW7*-$y^fcJ;#itf»«ttWm4*S 

[0049] tffiiWBJi, ;</k**JB##* U\ ,1*1 
</k*ttM[ *%X& b Ltz'VVX £ iiMWf c EMd 

tfL,n&JVVX £ mat 404 b [Zm Ltz^-mtfh 4 . 
[00 50] 04(Cti(t4Ti RX/Tz teSffi&gCVN' 
)VXWib^>VXfflm:hh. iiSTi tilv-^n^- 
10 5 T2 (i. 1 OV-f ?o#~ 1 0 0 S V&cr> 

xmsMRztit. zco£o%3ifrcoi>b. mm. % 

fW»t»-HMaWEE*E|JJirr 4 . w*»»{i=ft»K 

[00 51] 04btfcttl)Ti l± N 04 ate 

, (Il7 : f-S>'/^)t-?lE) ti. {flRtfO. 1 

[0052] mmy*- syrmmnteTii.. >wxm 

**. Witf. 0. lvgflE(O«EEMlDt«fc08th.S* 
[00 533 4) 7*-5y^»ifc3R^CI4. 

' itxnbmmmmzmtntfmi^. -mitxm 

■ bit. iWlBlc J: 0 . I f . isauwji I e 

R«K. ^^eoEpaat « OB-f C fc X'fto i i; #< 

*n«srr txmmh z t tfx-% 4 



6) ftH^-l 06760 

1 0 

tKffl, ^hfS, Ti^i, 7xy-;k 

Wi, ^?y, x^y, ro^yj5rtrCnH2 n *2T^$ 
ft.6te»iWt#*, xfi/y, 7-nhVy5riXnH2n 

10 xy, ^^y-;k x^y-;K WAWftF, 7 
•fehT/kftK, r-thy. ^f-ypxf-^T-hy. 
;i/T5y, if^7S>7iy-;K pie. ro 

1 f bmtnntfa eSr^L^r*^. aaffo. f^. 

20 [0054] /77T-fh 
(v*«9>SKEiaittj»4MBS«HOPG. »^fllM*P 

7 r a vnm&mm. p Gtttefla** 2 0 0 as 
flroBiftflBid^aftfc t ^ , g c ti^fle^ 2 0 a 

*&r. ) ^r B J?#-*y (r^7rx^-^'ysi>'. 
rt/i/7 r xt/-tfybmi7y yr4 bcom.m^g 
) T*"9. -?-cO»W(i5 0 0AWT^»t 
■t&comi £L< . 3 0 0 AkTF^icH i: "f S <0* { «k 0 

30 

[005 53 5 ) ic7) J: oKJMZm.'&htitzWfW. 

)wm?wftmzB!&z5-t%^£?i,z, *-r ^fcttffl 

7V 3 y^yr. -f ^ y^yr^^KSflf^gaSr^ff 
[0056] mtm&itcoxnx'. vmmmb ix-<m 

40 tSt.-Kyr^n-^'J-^yrSrffl^. CDh.*^^-ri> 

l^flE-C 1 x 1 0-*T o r r jaTtfffa L< , $ 'btcti 
1X10" 1 " TorrfiiT)WCJf4U>. SA>K*S 

4L^. i^fc^OTjDUSjfifWi. 8 0~2 0 0°CT'5B# 
50 <. USSS^SS^*, ^ftBHR^iOtinS*^ 
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<*>K*frCJ: 'OM'M.mtftih&mzX Off o . K2&t§ 
rt<0E;Miffi;M£<^4£k#a*l?T\ 1-3x1 O" 7 
To r rOTsWff* L<, $ fcfcl X 1 0" 8 To r r# 

&t#<4£8£#f-f4^k#itj#4. 

[0057] cict) j: o tcns.vmsn&WQ'ri Z k fc: X 

[ 0 0 5 8 ] ±a Ufcl8*IIT1tfc;ftfc*$MliS:affl 

[ o o 5 9 ] us ti. K^a^-io-i^i^^-r^^ii 
■cao, z<nnQmmmm%mmm.tix<r>m& 

£t>*taflM.-0*4. HSfciswcfc, Blt^LTtS 
fit la] tSffifcttH 1 Kft Lfcflr^t H-'Oflr^fcftL 
T^4„ H5t*J^T, SSMSlfflgST* 1 ). 56Ji 

*f*0. 2fttf3l±*?18tt. 4{±»«ttSfflL 5Ji 

mmmA ^8tM4* ; p«e i f twfetbtfrnwR 

ft. 5 4»±SW)1i : Fllcaj»J: , 3fttB5*i4ftaj«ai 

Ymk 5 4 {C«E£Epjirf 4£ftOitJEmi@L 5 2 li£ 

^^aaiats J: oscajsixsttaimss i e &m%t 

htz*b(r)W8mxhZ> . —Mt LT. T/-F188<0* 
E£ 1 kV-1 0 kV<7)KHk U TZ-KHfiii:^ 
ftSi^ k«80iH2:2mm~8inmfiOJEHt LT$!i5t 
£fT3<Ik#'T'£4. 

[0060] 5 5 tti. WS0>Jt2li-!W> 

ziz*itcn?mmmifzM£mm<r>'kmt. 

7m*<7)t-f-t,z£*)2 0 0g.&X'tol%;X'$h. 

x. zwK&sm&t&R^ht. m»a>a«7*- s 

[006 1 3 me\M5\,z^Ltz%&w®m.w.*ft^x 
mizztitzmmxi i e , m^mm i f tn^mEv f 

iffltft I e s6*3R^ «8([ I f KJt^T * I, < /teH *0T. 

UO>4, if, *S5fSkk'J-7X^- 

HX'hh. 

[0 0 623 mt>frt 3 {>*ftt i 1rti:i.m. *»%03«ffl 



7) ttWP9- 1 0 6760 

1 2 

^rtg^Bfsss/m^aaiSi 1 ^. Kaftan eizmi 

[0 06 3] BP*,. ( i ) s|s*^tt*4«Ji < 
®It^.ia64'^vth) J3Lh^*^€ffitWJirr 

[0064] ( i i ) »aj«85I e*«*^lJlVfC# 

io tstiSpfifeff 1 4 *:*> . *aj*s i e a v t xm 
wr&4. 

[0065] ( i i i ) 7;-HW54 £Wfi3fl4 
ttffiWffJi. ^lEVf S:6|JjD't4«Mat:flc#t 4. 
-f&;b*>. ry-K«ffi5 4fe:*IIB**i4«»»i. * 

^ HE V f * EHJn-r 4 #fUz£ K) MWX'Z 4 . 

[0066] ai.cDmmzi.'omMzti&xiiz. 
tjs tT . «^»ajstt&sst:a«T& 4 ^ 1 

4. ;ott®£*iJfflt4kMS^m^Scffi3^£ELT 
20 $)£UcfrfS. SA^SS*?. £2rffi^«0JSfflrt*5r 
f£k&4o 

[0067] 06 fcfcv vtti. S^HtSt I f j^S^USE 

vf tzttLxtmmm iar, r m i ^t3u t ^ 
) mzmmiz^itz. 3R^«ai f4*«f«Evf 

(C« LT«E$i]«gttffifii«tt ( WT. r VCNR# 
ttj kV^o. ) *Srr«^t*4 CPH^) . Sft. - 
fife«Hta. Hua<7)XS$-SW-t4;i:-C'*Jffl!t-^4„ 

w&is&a.tfiM.X'ti. 
[0068] mT-sctb^wge^cooTti. 

[0069] —Wit LT. MWtEiBLfc^Rwm^tt 

fflieu (ff^kn?^) , ioiei8kttfft4^rrfi] (fl 

(/'J v Fk tnf J?) tci 0, VfiftttJIH^fco* 
«r WWKIW 4 (± L r^KfficO t, ^ * 4 . ; <i i: « 
40 SiHc «^ttttJ*^*x*isusw/Y^|6i(=ff|iJttfc:tt» 

3it=«NJW4tO* t *H , '9<i4. ClWj:^^ti7)(iS)rii 
h 'J ^ ^EITC*4 . h 'J 9 XEWC 

OMT13ITKBSW4. 

[0070 3 *«B < BSraffl^l««r«iB©»a!* : PttaJ* 
^KovvCU. ffifiLfctfcO ( i ) =Sr^L ( i i i ) 

50 aim?^ L$V^«EW±T(±. Wl6)-T4S : FmW 
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Ti>, ffl-f^SS^C. ^^tttBESiBSElttirmtr. 

c o o 7 1 ] jaTi<oJBiKa^& , *&wk&m Bj|g 

7 2JiXif[6|E«L 7 3fiY;fr|6|iSKT*&. 

h wtmmco t't> t> x-h -> x t x v > . 

[00 72] m#<-0X;frftffil£7 2teDXl, DX2, 
■ • ■ DXraH49. XS&*i£. fflft. *^-y* 

; m%zm^xBfcztitzmnv£&mmx'mi$.i-&zttf 

*-[6lie^7 3(JDY 1 . D Y 2 , • ■ DYnCOn^CO 

[0073] ^sraJBiaift*w«i. *3E3S*£, epbj 
2 Y?j falEU 7 3 <o$na!o«filitB ttts J: a 

[0074] *Bea®»aj3iff 7 4 £«-r &-*ro 

Mm (^0*) (±, m*<7)X^|6]lS^7 2 t n^WY^T 
. [6]E*£73fc, »*tt&«**>fc$:4*S«7 5fc:J:oT 

; mmwzmmztix^i. 
[ 0 0 7 5 ] EH7 2 ti»7 3 &«rit+4*m. 

7 5£ffij£-fl>*m. *S»7 5S«*-fi««Ji. **> 

mwn-x'hhm-sa^ 3mt«K«8!LfcE«« 

: [0076] X7YfaE&7 2 fctt, X7jfitzE*"i]L/cft 

; BSfifiwaftaiaB^ 7 4 <w* asw-* fc*>oj£3Ha#* 

2u Y2f|filE»7 3fcfcL Y*|6jtS?HLJt*ffii€K»ffl 
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